change' questions appropriate for non-diabetic Pacific Islands people in relation to weight loss, regular exercise and reducing fat content of food. These questions will then be used to assist with the evaluation of the local programme under way for the primary prevention of diabetes.
Research design and methods
The study was conducted in two phases between November 1993 and February 1994: the aim of the first phase was to develop the decisional balance questions and the aim of the second was to validate the readiness to change questions. All interviews were conducted face-to-face by a Tongan interviewer, with a structured format according to a written questionnaire. The interviewer recorded all information given by the respondents and verbally translated the questionnaire into Tongan when necessary. A Samoan translator was also used when necessary. Analyses were conducted using S P S S for Windows (SPSS Inc, IL, USA). All tests were two-tailed and a level of P < 0.05 was taken as significant.
Selection of items and content validity: Phase 1
The first study was designed to determine the key issues in favour of ('pros') and against ('cons') the three lifestyle change scenarios (i.e. decisional balance for weight control, dietary fat reduction and regular exercise). Volunteers invited to participate were obtained from four sample groups: university students, locals of South Auckland (Mangere) aged under 30 years, the interviewer's family, and locals of South Auckland (Mangere) aged 30 years and over.
The first section of the questionnaire included demographic data such as age, sex, ethnic group (self-identity), years in New Zealand, language spoken at home, and highest level of education. The second section included open questions relating to attitudes to weight loss, reduction in dietary fat and regular exercise. For example, What do you think about losing weight?, Do you know anything good for you about losing weight?, Do you know anything bad for you about losing weight?, Is there anything that is stopping you from losing weight?. Similar questions were asked about cutting down fat and regular exercise.
The selection of items was done using two methods to determine the most important pros and cons behind each lifestyle change: a binary method (taking frequencies of all the pros and cons given to each of the three items, and then selecting the 10 most common ones) and a ranking method (taking account of not only the frequencies of the item but also the order in which the answers were given by the respondent). There was little difference in ranking when the order of answers was included in the analysis.
Development of questionnaire
The highest ranking 'pros' and 'cons' were translated into decisional balance questions by the Tongan interviewer. It was decided that at least five questions were needed for each 'pro' and each 'con', but that as few questions as possible would be required to minimize the tiring of subjects. Similar issues were grouped such that 40 questions were eventually devised. These included seven pros and seven cons to weight loss, eight pros and six cons to dietary fat reduction, and seven pros and five cons to regular exercise. Subjects were asked to state 'yes' or 'no' to each statement and items were presented randomly in order to minimize boredom.
The new questionnaire also included the same demographic data as the first questionnaire, with the addition of three 'readiness to change' questions: 'Are you trying to reach your best weight?', 'Have you cut down the fat in your diet?' and 'Are you exercising regularly?'. Each had five possible answers (Table 1) , besides the option of 'I believe I am my best weight', as a response to the weight control question.
Subjects recruited for Phase 2
None of these subjects participated in the first study. The parish priest at a local Catholic church and the ministers at a local Tongan Methodist church and a local Pacific Island Congregational church were asked for approval to interview members of their congregations. Local volunteers were also recruited. Because of the need to assess the questionnaire among the better educated and among New Zealand-born Pacific Islands people, further subjects were included from a variety of courses at the University of Auckland. Recruitment D Simmons and J Mesui 40 continued until approximately equal numbers by gender, age group, ethnic group and educational group (as defined under the first study) were obtained. In total, 195 subjects were recruited whose characteristics are shown in Table 2 .
Reliability and validity of decisional balance questions
The data from a computer generated random sample of 100 subjects from Phase 2 was selected to identify which of the 40 items had a minimum item discrimination coefficient (item-total correlation) ≥ 0.20. This was performed overall and within each subgroup (male, female, < 30 years, ≥ 30 years, Tongan, non-Tongan, education up to secondary school, higher education). The reliability coefficient (Cronbach's alpha) was also calculated overall and for each group. The process was then repeated, firstly with the data for the other 95 subjects to demonstrate reproducibility, and then overall.
Results

Phase 1: Development of questionnaire
There were 105 subjects recruited in the first phase ( Table 2) . Analyses were initially conducted in a randomly selected 75 cases, then the remaining 30 cases, and then overall as a means of internally validating this process. The relative ranking of the pros and cons by the three methods were compared by sex, age (above and below 30 years), ethnic group and educational status (up to secondary school education versus above secondary school education). Overall, there were 72 pros and 40 cons to weight loss, 65 pros and 24 cons to dietary fat reduction, and 79 pros and 28 cons to regular exercise. Table 3 shows the highest ranked pros and cons once similar comments were merged. Items not within the first eight comments in both the first and second analysis are shown. Items with a lower rank but differences between important subgroups (e.g. male vs female) are also shown. While the promotion of health and prevention of disease were important 'pros', how individuals felt (e.g. 'having energy') and appearance were also important. Time, money and the pleasure associated with eating fatty foods were important 'cons' to lifestyle change. Family pressures and appearances were also important 'cons' to lifestyle change, particularly weight loss. Some responses overlapped significantly during the interview (e.g. losing too much weight and getting sick; and worries about overdoing the exercise and injuries from exercise).
In general, if items were ranked highly overall, they were also ranked within the top eight items within gender, ethnic group, age group and educational group. However, differences in frequency of reported comments did occur between these subgroups, as shown in Table 4 . Women were more likely to find cost a 'con' but weight loss a 'pro' to lifestyle change. Tongans and those from the other Islands had many differences, particularly their emphasis on the 'love' for the taste of fatty foods as a 'con' to lifestyle change but a feeling of fitness and more energy as a 'pro'. Older and younger subjects also had major differences in attitudes to lifestyle change. The less educated group were more likely to say that lifestyle change would make them less attractive while the more educated were more likely to report the opposite view.
Phase 2: Reliability and validity of decisional balance questions
Two 'pros' to exercise, two 'pros' to weight loss and one 'con' to fat reduction had a low discrimination coefficient in all groups and were deleted from further analyses. Table 5 shows the results for the reliability analysis for the 35 items within the two randomly generated subsamples and overall. Cronbach's alpha was high overall and within each subgroup. However, only seven of the 35 items had an acceptable minimum item discrimination coefficient overall and in all subgroups, although all 35 items were acceptable in at least one subgroup. Table 5 also shows the number of items with an acceptable minimum item discrimination coefficient within each sample.
The sum of the 'pros' and 'cons' for each lifestyle change was calculated from the relevant items and these six sums compared between the two randomly selected samples. There were no significant differences between the two samples using a one-way analysis of variance. Taking the whole sample (n = 195), each of these six sums was then correlated (Pearson's r) with each of their constituent items both overall and within each of the eight subgroups. All items correlated with the relevant sum both overall (r = 0.30-0.79, P < 0.001) and within each of the eight subgroups (r = 0.20-0.83, P < 0.05 to P < 0.001).
Relationship between demographic data, decisional balance and stages of change The proportion of subjects within each stage of change was similar between age, education and Islands groups. Women had significantly more 'pros' (but not 'cons') to lifestyle change than men (Table 1) . More 'cons' to each lifestyle change were present among less educated than more educated subjects (all P < 0.001), among older rather than younger subjects (at least P < 0.005) and among Tongan rather than other Islands people (at least P < 0.005). Older people also had more 'pros' to weight control and dietary fat reduction (P < 0.001) than did younger subjects. Figures 1,2,3 show the overall relationship between the 'sum of the cons', the 'sum of the pros' and the stage of change for weight control, dietary fat reduction and exercise, respectively. The 'pros' and 'cons' were converted to Z sta- tistics to adjust for differences in numerical range. For weight control, the sum of 'pros' was higher than the sum of 'cons' for both the maintenance (P < 0.05) and action (P < 0.005) stages and the converse was true for the precontemplative (P < 0.001) stage. The difference between 'pros' and 'cons' for dietary fat reduction within stage of change was only significant (P < 0.05) for the maintenance and action stages. Decisional balance for regular exercise showed higher 'pros' than 'cons' for maintenance and action stages (P < 0.05) and the converse for both contemplative (P < 0.005) and precontemplative (P < 0.05) stages. In order to investigate whether similar patterns were found within subgroups, the standardized difference between 'pros' and 'cons' was calculated for each of the stages of change (i.e. mean Z score for 'cons' deducted from mean Z score for 'pros' within each subject). Comparisons between stages were undertaken using analysis of variance both overall and within each subgroup. Significant differences were found overall (P < 0.001) and within all subgroups (P < 0.05 to P < 0.001) for weight control and dietary fat control. Standardized differences between 'pros' and 'cons' for regular exercise were significantly different between stages overall (P < 0.001), within each sex and educational group (P < 0.05 to P < 0.001), for non-Tongans (P < 0.001) and for younger subjects (P < 0.005). However, no significant difference was found in older subjects (P = 0.09) or Tongans (P = 0.11).
Conclusions
In order to control the pandemic of NIDDM in populations at high risk of diabetes, programs need to produce sustained change in a large number of individuals. Population-based attempts at controlling risk factors for IHD have not generally been successful in reducing the proportion with obesity. 3, 6 Indeed, in spite of the media pressures to appear slim and eat healthy food, the prevalence of obesity is increasing in the general population. Obtaining long-term increases in the proportion of the population undertaking regular exercise, reducing fat intake and controlling weight will take time prior to the identification of detectable changes in the mean weight of the population. An even longer time will be needed to demonstrate changes in the incidence of NIDDM.
With these inherent time-lags, the development of sensitive indicators of changes in attitude to lifestyle is of particular importance in helping to identify successful strategies. It is within this context that the importance of the 'stages of change' model needs to be viewed. A tool that can demonstrate movement through the stages of change continuum would be useful for monitoring the penetration and impact of community-based efforts to control obesity. However, while D Simmons and J Mesui 42 Be more healthy* (33%) Worried will overdo it* (31%) 5 Lose weight (32%) Injuries (24%) 6 Will feel good (32%) Too tired* (19%) 7
Will prevent disease* (23%) Family commitments (17%) 8
Be more attractive* (18%) Medical condition (10%) 9
Have fun* b (17%) the original model was validated in relation to a range of behaviours, the study samples used may be inappropriate for assessing the utility of the tool among populations at high risk of NIDDM. 7 Polynesian culture and language are so different to that of those involved in many of the validation studies of the readiness to change model, that the demonstration of the validity of the three tools in this study is of particular use. While we have used the methods of Prochaska, Prochaska and DiClemente, and O'Connell and Velicer 7, 8, 11 to validate the questionnaire and many of the items were similar to those published elsewhere, 11 the possibility of losing too much weight, becoming less attractive when slimmer and the importance of the family in assisting or hindering lifestyle change are features that reflect Polynesian culture.
Another difference with previous studies is the heterogeneity of the study sample. The 'pros' and 'cons' of the three lifestyle changes differed between genders, with age, with Island of origin and with the degree of education. The greater pressure on women than men to make lifestyle changes was particularly evident. Others have also found more males than females to be in the precontemplative phase for, for example, dietary fat reduction. 12 This sex difference did pose a number of problems with assessing reliability of individual items. For example, the cost of healthy foods was not reported as a 'con' to dietary fat reduction overall but was reported by a significant proportion of women. It was therefore not surprising that the item discrimination coefficient was 0.34 for this item for women but < 0.20 for men. It was for this reason that items significant for any subgroup were included in the final analyses. Whether it is necessary to develop a different decisional balance questionnaire for each subgroup was an issue outside the scope of this study. Injury (8% vs 40%)*** EX: Make more attractive (6% vs 30%)** *P < 0.05; **P < 0.01; ***P < 0.001. FR, pros and cons to 'Have you cut down the fat in your diet?'; WL, pros and cons to 'Are you trying to reach your best weight?'; EX, pros and cons to 'Are you exercising regularly?'. The shape of the stage of change versus decisional balance graphs were of interest. All three graphs of stage of change versus cons to change showed a steady reduction in cons as stages passed from precontemplative to maintenance. However, the pros to fat reduction and regular exercise (the major methods for obtaining weight control) increased from the precontemplative to preparation stages and thereafter dropped (although not to the level of the precontemplative group). This may be due to the failure to realize some of the expected benefits of such lifestyle change (e.g. weight loss). Another possibility is that, while the 'pros' for progressing to the preparation stage were identified, those associated with action and maintenance were not included in the questionnaire. The latter is unlikely as 41-60% of subjects had replies from within these groups. A further possibility is that the stages of change questions were inappropriate, although these were drawn up after an extensive literature review. The observation of more 'pros' than 'cons' to lifestyle change is consistent with previous studies. 7 We are currently undertaking a prospective study of the effect of lifestyle intervention upon obesity and exercise habits among 600 Pacific Islands people. 13 The predictive nature of these stages of change questions will be tested within intervention and control groups. While we would have preferred to relate the current study data to quantitative measurements of obesity, it was felt by our community advisers that this would have been too intrusive at that stage. We attempted to use self-reported weight, but this was unavailable for over 25% of subjects and the accuracy of those which were provided could not be confirmed.
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The high proportion of subjects in the action and maintenance phases for dietary fat reduction has been reported in other studies. 11, 12, 14 It has been suggested that complex nonaddicitive behaviours may be inherently different to the stage of change model derived from the addictive behaviours (such as smoking). Whether this requires the identification of further categories within the maintenance and action group (e.g. according to dietary knowledge) is yet to be seen.
We have identified many 'pros' and 'cons' to lifestyle change among a Polynesian sample. These differ among different subgroups, and in particular between different Island groups. In general, the balance between these 'pros' and 'cons' was associated with stage of change questions as predicted by the 'readiness to change' model. 
